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(57) Abstract: 

PROBLEM TO BE SOLVED: To providQ a liquid crys- 
tal display panel having a common &ub&1rate for both 
transmission type display and reflection type display 
wherein a liquid crystal pang I is improved in the avail- 
ability of ambient light and illumination light (backlight) 
better than conventional liquid crystal panels, stabi- 
lized in lt& di&play quality, and al&o simplified in it& man- 
ufacture. 

SOLUTION: Plural gate wirings 3 and plural source 
wirings 9a are arranged so as to be perpendicular to 
each other on an insulating substrate 1> and TFTs 7 
are provided in the neighborhood of intersection parts 
of the both wirings. A reflection electrode 11 and a 
transmission electrode 8a are connactad with a drain 
electrode 9c of the TFT 7 as a picture ©lament elec- 
trode. A portion in which these picture element elec- 
trodes are formed consists of two regions of a high op- 
tical transmission efficiency region A and a high optical 
reflection efficiency region B if the portion is obsen'ed 
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i tbtS U-c^H?t:^MB^3fe* n X )S < ^ijffl-r S 
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S-©iS^)iiLrwmtf2?s«imi4ii-e*s I 

TOi^SnO'^. m~(D^WSitbX\tk 1 . W. C 
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MLiitySrtccrffiffl LfcBg«:«t«3?ft©:&raiK:<j: or 
6 %etffl-r s c i (c J; -o •cm-^'-ri, ^^s^ t -r & c i T 
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^mmbxmmm7htmmirti\s.i:\.\ 40 

[002913 6(C. *»M©jSS«^>'f 

it*). ®ffl**Jt'©J:^%?S5S-c4)-5rfciS{cti3g 

hH^^^tiXi,"^. ■€■©«*«. W?^T'?»i1-8l5*»?>© 
5fc6Siliffi{CllUjitf»^«C*t(&-r*fc»-C**. Lifib 

ci*j*)5. ■e©s®. mi^Micvyif^ji'p^imft so 
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c©Ci{cj:i3. M«iiK:tet-f.5*^!|ttt©^* 
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[0 03 1 ] i^mn<D^'}<<cimm^^t-rvi 
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SP) 3!i5??ai/rt>4©r. iii^lig©-'^•^f-->i^© 
3i««-?> u '^7. mMm>msmmimm^ t b xm^ 

©»r«. ?8?B^Ji©?^^^^^-f»-n^. ctuddb, *^ 
m<'ctffix^^, 

[0032] mmmsa^mic^tiit, mmmm^mis. 
•rsrji*isii*^4L-?>-rt»B5^{c*-5r«>. *©m 

«©tt«4iSifn$^i-.S J: 5 ^cl5=©^SJS4/M.rSi^ 
S4iri,».S©r. J:0mASl5K<fc5Sft!l!^^-?>fiStt 
©fiT4«I±TSC i^ipiieBi&S. 
[0 03 3] iS5R:S4©^B^fcJ:n{*. m-. ^ 
H:©3jm;i©f5Iti*^*^. y-HBi^$?c«y-;^iHi^© 
1vtl4©-SPtls)-r**©r. S(jg7'D-b;<4fSi^-rs 

[0 0 3 4] it^5©^H3«:j:ti(i. i^iSli©^-^. 
||-©«m)i*sj^^$ n^*ffi»Slg!©IHei*« bXi,> 

*or. ^H3i6%ssisiiircwri5c<. ^ap^ms 

■tf.j,ciAsr#. mi^iifft^ffscir. 

[0 03 5] *:^H^©ift*lI6Sc;7©«S^^^N'*.Jl' 

m7nJ^^)i'o:)j::':>fj:mmtj:^^mt'mxt£< . se* 
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l©A-A»fffl0-C*-5, 

[0 03 8] mHCtel^r, i)v7.i^td,t^v:^9vi> 
©y- hlBiSS i«»©V-;^E«9 a*iit3^f*,t 5 

(cSHia? n. frieiBi^©35iia5ifi«icc«T ft? a^sw 

B©2o©MJ^*iP,J&4, i 30 

[0 03 9] H^U&C^AJ. i01©7i'f--f 

[0040] :^mBm&.mxr(iymsmmi>m^ 

sn. swfc^^*5WA3nr)isfc©T*4. 

[004 1 ] *«ffi}gsi-c». w^MSitm^^mc^ 40 
a-r -sHftj^-c* •) . *©»fffi«jt«3iai)ft«(i*©«t,^ 

Mi^A^aif s nr i^c ^.i ftfc T F T 7 © h- u 9 

^©±BCCWTFT7©h'H'>Sli9 cKS 
iK3n/c7l£)5*f^$©ii5l»A 1 Sfc«A I Jh^in^bU 
SSIrtlSl l?rli^mffiiL-Cffi^-C(,».5. cnjcj: 
O^J^B BA«3e*i1-SI5'^^ J: < SWSlfS C <b*J-C 
S/c, SIrtiffil l«S6fCJ?-©WcAj:/i:P.*^ 

j{ciaiaet^*wi^rt,^s©r> A»t*4Sia%©iB'^iS( so 
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SL $ #-5 C i *i-C t S i ^ ^c«fiS i -3 T I » 
[ 0 0 4 2 ] SSi LTB. MtlfeJR^riiAL/cy 
;^ hil^X h?KSZL 1 23 27 (>;l'i'tt$S) {C. 3fe^ 
j£tt!KfMS-8 1 1 (>;l/d'a») ^&0. 5%iiAl^fc 
fe©?:ffll>/c:, 

[0 0 4 3] ia2{C*j(,>-C. ±fBTFT7«y-i-ieill 
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a. 6 b, y-X^S9 bSU^ FU-f >m®9 c*J)i(C 

[0044] TFTTCKU-f >m®9 cCC«igji^ffi 
8 a 3 nr te , C ©S3Sm® 8 a i)m^^<0 

tss 8 a ©±Si:(c)ifai&i»R 1 0 mfmrm 1 1 tim 

cf^nrfeD. c©sifsei nsnrmst^i o«c?^ 

8aa:m»0^(C^$nr. 2l}fim«g8a<b|31#(C^^ 

ccmESEntti-rsfcifecii^Si^jc-jri^?,. cot 
•-mmmBs.timmmx i i«itt«gfe!§-t*f, 

[0 04 5] cn^rKjg-r^S^n-feXfctel^tB. )g*t 
S@ 1 1 ©>'^•f ->J]5fiS^lcS3i^8 a±4i!eilie 1 

o-rafflLT*5<ci!6sr**yt» (SSWBTtBK-rsft 

Hg) , I TOiA 1 i^iSASlS^raOT. S3©*5»t«l 

/c SjfiSffiS aiCCtfSiSlil o**sga»<^i/. 
^^(cSjamffi8a*S^1ijSi-r-SCi-C. Miitl^fe 
I TOiA 1 <!:©MrSft5fc.?:*D*©*ES±-rlr 

[ 0 0 4 6 ] (SJ. *J5i©l5Si-C»±iBife^« 

T i ?rffll^/;:*5C©SgO-C{3:^C< . A 1 3Rfeii^®^mi4 
i!*l4t?*n«C r . Mo, Ta. WHOMI^f^rfflC^-Cb 

2*jfM-r.5f<it)'5(c, iiaswrnffii i iu-r. a i 

--W. Ni, Pd. V. Zr^©. AlJ:OfcSffimfi[ 
Oi«l<^#P1vt*4*aSJjnLfcA 1 S^*m«rfflt»SC i 

{CtoT'b. ±fBI TOiA I i©P^©SASrt>^fflI± 

iri,cttmm-c»)i>, t«I^«. aik:w^5. Oat 
%gS^J)D-r •£ C i Cc i 0 ±jS ©S:tJgt£;?r J: 0 ^llfi«J 

[0 047] fe(T. *»feff$S8©T^7"-^ :7'vh •Ji';^ 
«S©K3i??Scc-Dt»t:03K:S-3lriSiaa4tf^5:^. * 
03 (a) {c^-TJr^K. »igtttS« 1 ©±{C«S 

©J^tt{C>'<if-r.>yL. y-hSffi2. y-hEi^ 

liLTtt//^;^, y-hmffi2ROfy-HBiS3©l!t 
f4 (WT. y- hMf4i»-rS) iLrTa?rffll,»fc. 
flU. iteiSttSSi iurB*/^;^^^:*):?-^;^?^-^ 
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XhA\. Cr, Mo, W. Cu> Tilf©«mtt%« 

[0 04 8] 'A<iC. E3 (b) CCS^fi^K:. y-hift 

i!t)g4, 4ijiftl5, ^4mW:3yii{^\-m6a. 6b?: 

X. #»«:Ji5iOra-S i , ^^<*n>iJi'me 

a. 6b<!:L-CP^F-:^L/cn+Ma-S i^CVD 

ffit»r^S<D?^ttiCM-^'-^>i/?rm\ ¥^115 i 10 
i|^(*3>afe»|-H6a. 6b4}^)S-rS. 

[0049] -Xicmmm^imb, * h >; v y^-? ^ 

9 a. y-;^«ffi9b. FU-/>«ffi9 c*}^^-r*. 
mtntbXUAl. Mo. Ta.iw. Cu. Ti^© 
[0 05 0];^cc. 03 (c) «:^-rJ;'5Cc. ^is^tt 

t^TSIja^ffiS a?:JgfiS-rS. *JSSi?^Si-C«C©jg® 20 
«fii8a<tur I TO*ffll>ft:, 

[005 1 ] ;xcc, #)iM*fiXigLy :f b y V i^^y ^ 

fi^j^rfflC^-C^H 1 2 «:0)j)c-rS. C©^SIJa 1 2 
». l(riSSifi««8 a <!:^©XS(cr0^-r'&;gSt«« 

1 1 i*gigl^•5^^cM«*/^■rs^>®■c. 

rtJttilSfi L-CT i fll/. A 1 mMOif^m 

T*n«Cr. Mo. Ta. W^©fl6©W<sJ-r*>fllt>« 

[0 0 5 2 ] ^>C«CV-;:^mffi9 b. Kb-fV^ffiQc^ 

#=i>i»i' miL/TV-Xllle a. iFU-<>flPJ6b 
fC^J W ^ C i -C T F T 7 ^rJgfiSf 
[005 3 ] C©tSV-X. FU,-f>^fiiJi9 a. 9 

b. 9c*i. «a«fii8a©±)lK:}^R!t3tiri,>rfc1« 

[0 0 5 4] -^xvi. 03 (d) {c^f mfmm 
m 1 0 ^sSM 0 . 7 * h y V y 9 7 jr#€fflt^-c?^(c 

aviJd' h;^-;H 3. mMW$, (MJ^A) ^i^c4» 
^^MRBteMtMl 0*^e.iM-r<5. \itfcCintm^v:. 

isiii o±{c^t/^:e>*^^tEll^^I8l5l bim.ti>. 

[ 0 0 5 5 ] j^a. m.k^cm-.-ti>uwDmmmm 1 
o?r^-r-5.ctKj:f). m^Koyssm^m±.i^i> 

ci*irtS. flU. 3|sg|JKgS8©j:^{c^^{c|^*L 

mmmt ic tic ji*). «aK:*i*^5mj£*MJ^A 
[ 0 0 5 6 ] s/c. a«sspici9:we4^riiSiBM©« 50 
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io©±{c. -.^xxmicxmmsiii^^mi nfim 
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«)ii*>6!&5Hrai»iSiii o=&Jtta«j»<«fi!frsi. 
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-?g§P*©]«l<»«Sa^>''!^;l'i^c€.. */c. C<Oj^^ 
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2%:rM.rTSP©SljflSffi8a. TFT7©Kl/-Y>« 

ma c tmmsicmmsti^, :$immmmxus.mmm 
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mae!jSill«j§SO'*©«fiSK:*>*>toS»ji*ffi*«±iS 
[OO68]04, 5IC*sl>X. TFT7©KU-r>^ 

•r<at6T*. iriBMJ^Bccta^-rigis^tcB^mffis 
a <D±mK.mmtmm i o sc/i^im 1 1 ii^i-t f^ti 
r *j f) , c ©simffi 1 1 «effl«5i^J!i 1 0 Kjf^fiss n 

<i:Lr«fier.s. *iimii«:*jt<»r*)±i5»ifejfjiii 

ilnl^fc, SjSm@8 a©1;t*4f &S I TOiSi*«S 
ri^ifc*. m^BVitA 1 {c4:5SH3fe©Kc>3lflgW 

ffe*©^^^At?«IT0K:j;S>'^•■:'i'•7-^ f-Tfc 
[ 0 0 6 9 ] l^a, *ll^}^Sg-C« I TOi A 1 i©mA 

20 si£;K@gL-cietgL-ci<i^)Ai. *^B««c©ifi^to-S{c 
©*fcjSffi3*i*ii»5c:irB^c<. mASi£.©^D 
i:occM^cssffimti[?:W-r*Sig©i5m©fi^ 

[0 07 0] &.ric. :$mmm(ori^^'( h >; 
xSffi©»j§:*^«:oi^riii?S*if^c^. tft7©* 

[0 0 7 1 ] 'XK^m^^JjaiL/. y*h')y if'yy -t 
30 «^l5*ffll^rffM©?i5^^{c^^•^^-->i'Lrv-xiei® 
ga. y-;^s«gb. Ku-Yvrnfigc. ^ffi&M 

I5jif4%ffll^fc, fflL/> *Wft<t LrttA 1 , Mo. T 

a. w. cu. T i ii©ji«tt**-r*ft©tm-cfe« 

[0 07 2] iKl^r. ±aiBSJ&8ll <!:|il»©^3aSffi 
8a?:JfJfiS-r5o C©i*. aa«fii8 a*^ffl^)S 

Ji9 d©±gI5JC-S|5Sta.2>^iJ»ib/Co C©m^r^c< 
i , SfiSffi 8 a <0-^iC±Mimmm^mm 9 d ©- 
40 g6i&SfeT4)<l:l^. 1^. *S»ffJSlT4>23imS8a<»: 

[0 07 3] C:©i|f, V-XSBlll9a, y-;^mffi9 

b. Ku-f >seg c. g^Mffi^MsgdA^ sjsms 
8 a©±B«:}giS3nri,»t:«>«t)ftt>. 

[ 0 0 7 4 ] hUmmm 1 ilf ^©^ffifCT® 
^Jte«IMl O^J^fiSU. 3>i?i' hsj->-JH SRUfMia 
(MJiA) ©S|5»©lMi(ag)Sl 0*ga7LLfc«. 

50 [007 5] «±SiWO/cJ:^{c. *||igjfM«:tet»-c 
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[0076] (9mmiei3 ) :mmisrcit, ±§m 

[ 0 0 7 7 } ^6 ( a ) - ( c ) ». :4^iSJfJSI©-^S 10 

[0078] &.Ti^»micmri. tr. i^msB 
mt niikaynmc <f: *)mmm!SL i o l 

196 (a) Cc^nt-cfc^fc, V * V '}V ^"yV -iWM^m 

/cfeoDiHasp 1 5 %±ia§ijsj&s§ 1 tmmmis.ti>, 

[ 0 0 7 9 ] ^ ur . -eoiJf {CS*f^ l l ffl©A 
1 . < JSA 1 .^^^>&(SMT.6. *§lifejf5SlrB 
^Hi^M 1 0 t l/r#)l©WtS1»fli?rffll<^/c. fit, 

leiaiit&Htii 1 0 \sMtiimi)fim^hUi>mmwixtb'3 

^c<■c^>«to^c^<». 30 
[0080] 06 <b) «:n^-rJ:^{c. ±iBA 1 

[0 08 1 ] ^<m. m (c) icmt^'iicm&m.m 
mmA ) 4a ^iiNi&itii 1 0 <D-r^-c^ b < »-8i5 

[0082] Ji(±cc j: 0 . m.m^stmm.mm^m 

mffil 1 iU-CCA 1 iSaseSa tL-C©I TO© 
i' haurOA 1 i I TOi©SA{cJ:S:Fmo»^«rfflJ 

©A 1 ©jnx>^n-fexB#{cS]amffi8 a© i To^ista 

U«rl,^Ci{Cj:<5. i«Jg*©A 1 i I TO<!:©S:ftJgl£; 
[008 3] (mS&WM4 ) *^B^©^BSg4 ©)«S 

«^j^M-;^;i'©ssiJS:^accML. mmicm<5^&.ricm 

bXO^M^S SO^TFT7©KU-/>^ffi9 c 
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iig»!iS2. 3itBS-rS, 
[OO84]07 (a)~(c)«. 5t^ife»JSg©?gS 

•t> s5©B-B»rffiK:ti^-r-s. iss. mmu^mi 

[0 08 5] t^TfCfPffltcSiHJf 07 (a) 

i>yr4Ci{Cj:f)j8jflSffi8a4}^fiS-rS. 

)g!ir«^iim«R8 a i bt I TO*fflC>/c. 

[0086] ;X{c^mK4fiSJ@u> i- >; vi'^^ ^ 

9 sLtitmsmiicmmitixi^t. tit. Ku-f>«s 

9 c , mmm^mm 9 d , iBLummmmm^mm 9 e « 

^iLrTaJ^M*44fflliA:. flLWifif i Lr«A 
K Cr. Mo> W, Cu> T i ^«aft=&WT4f6 

©WsW-C^j^t>iil,>. 

[0 0 8 7 ] iXfCV-;^SSi9 b. KU-Y>SS9c* 
Xfflj6a. 4FU-r>fl!l6 b{C»t:fSCi-rTFT7* 

[00 88] C©«, IBIBIi^lil OJ&^ML. 7* h 

Vf=yV A e^JB?rfflt,^-rMil^i^A KSfttE-T SSP^^S 

lyta^^'i'hj^-^ns ©sp^>©;irai^M 1 0 ^ig?L 
■r*. c©t^. jswmsi \ -^^m^^^m^m 

oj^s-r-s. -euT. -?-©jji{cjs*fm® 1 iffl©A 

1 , «b < «A 1 S^^?:fi£M-r*. i^j. :^Wm 

[0 08 9] 07 (b) (C^-ri^CC, ±iBAl%7* 
l*ff5BJT.S. 

[0 09 0] C©ig, S7 (c) tC^Ti-^K:. jSii^ 

« (HiHA) ±*a-5rc»S^)SJB9 e©-r'><t-^i^< 

a-gP^r^Sr^S. C©<!:t, ^111^9 e©^Sa, 7 

». S*fSfiSi i%T;^i'iu-cx^>?»^>m*Lr«> 
[009 1 ] J':^±*ll^S0S§©^^«^-'^•^-'^suf•e© 

•mimt. A 1 ©Jg»mS<!: I TOOSjlimSS a© 
gp-C©A 1 1 1 T0i:©S:ft«:j:S^F^©5%^%m* 
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A 1 <DftII'/cH2;^^K:aa^ffi8 a© I TOifintiHy 

)it<>fca&, m&'POA 1 i I T0t®mAJgl£4»$iJr 
[0092] (HJfiJ^SIS ) *^H^0D||)5fiJ^Sg5 

SW, SiSmffiSaSD'TFTTom liHiteStlgl 

iSJf5g§2. Sitga^i. 10 
[0 09 3] as (a) - (c) «, imS&%^<!WMi 

tifroxfittiiaiiwjss 1 . 2 ccrsiw L-fti^ftfcJi 

[0094] JKTKS^ifflfCSiWf 138 ( a ) CC^-T 

->;mffi9b. KP-Y >mfiB9 c . SSitme -^itmS 20 
^m^m 9 d . iS^O^jfi^ill^JSS 9 e £ 7 

■2). i^i^rTMo^^tt^mM*, SFiav-;^iBil9 

a> V-;^Sffi9b. KU'f>mffi9c. SttSffi-S 

'■mmkmm^mm 9 d . ^^o'Sis^i^^jmi 9 e <h 

[0 0 9 5 ] -Tftto-^. y-:^Sffi. y-:^lBiS, Ku 
fl6*©)i*e»-r-5yt*. iE»{c^%^f'5ci*s■r» 

[0096] 'XIX.'J-T.'SmQ b . , 8 b 4 H b-f >mS 
9 c, 8 c?rVXi'tbr^l^(*3>i'^ 

y-;^W6a<!:KU-f>ffil6b{C^WSC<!:r 40 
TFT7*Ji^J35fS, 

[0 09 7] m^r. HlffliffiiSlil 0*fiSML, y=fh 

vif=77^ w^^m^^xm^mm i o cc^mi^ 
(^«A) 43>ire; h>fv-;n z<om^^m.ti>. 

C<Ot^. SWmffil l?rJfJfiETag|5»©®ffli^ia8l 
0^ffi{C«AW**t*SL$-tf.Sfc«)©l!ai!IiSB 1 5 ^l^JS. 

ti>. ^hx. ^©±)i«:5ltm®i iifc©Ai. 

< »A 1 m^iii&^iBi-r 
[0098] i^mmmx^mmmmmvimmomm 
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[0099] ;Xtc. la 8 ( b ) tc^^f J: ^ (cifieA 1 s 
/cB A 1 jR^ia«: 7 ♦ h y y 7 ^ «^«: J: -jT 

[0 10 0] •&©», 138 (c) {C^rJc^KMi^Ai 
*Sort»*^SB9 e©^'>t-C^O< «-SP4B^*^ 

•S, C©it, #S^9e©^*». 7*h';y^77 

1 * V X i t -C X ^ > i'-r -5 C: t K i ?) t Tft o T 

3 etc. swmsi i<Dx-p^:^ifmm^icmi 

bXx.-y9>miS.bXi>mi:>tjn,\ 

[0101] wi±:^m^mfDWL^BWfiJ-i^)iiSi.:/^(o 

W^imit, A 1 <DS.9mmt I T0©Sjfi^8 a© 
8P-C©A 1 i I T0<!:©m:ft(Cj;S:Fm©l6Sfe«:m* 

ci*ir#. *>o. mmiMicr>\<^xum9mm(o 

A 1 ©JraiyD-feXB#KjijimS8 a© I TOfjmtiib 
Sij&t^JCDA 1 i I T O tO^m^^m^WlX 

flfe©iB«li^-:/ia-b;^CCTtf KfiXg^fflflg 

[0 1 0 2 ] i^a. *njfi}^si-c«. m^mmm^v 

-;^iB», y-xmffiRC;FU-f>mffi<!:lnI-©XS{C 
/c»y- hSBil5l-xaK:rj^fiXLt:4>J:t,>U. iS^ 

-XSK -c ffjfiS-r 2. *> ©-c * o r 4> ck 1 
[0103] (HiSfj^e ) *^as©iltejfj.^6 ©^Sh^ 
^^^>'^•4^;^R^:;^^©S^3i:&ffi^cHb. Mfca-^trJs^T 

»^6©^ffi^^''>-^;l'fcBBL'> ^^©flljiROf* 

[0104] **Sfijes8©«[a«^^'«*Ji'Si:/f-©«lji 
:srffiB. SB^mffi?:'^'- Fmsso'-y- hmmtrnmic 
8w**-c±iesQfij^fiii - 5 itsa^s. 

[0 1 0 5] 09 (a) ~ (c) B. :4^J^SS©»ES 
*7n''^•^;^^cffli,JST^f• -f 7"? h >j i'y^»ffi©iii^SlJ 

X$>6. 09 (a) i,t:mmB^iiC%hri'7-^-:f 
■7V^)9 x»E©iaSR8B©»rW«fi*^-rEt?* t) . 0 
4©B-B»rMfCffl^-rS. E9 (b) B^- h 

m^i-m^^^^tmx$>^ . 01 o©c-cBrffitcfB^ 
o> 09 (c) \rj-%mmmmmtmxib*). m 

1 0©D-D»tffiK:ffi^-r^.o CC-C01OB* 

»W©^Sa''^•*^^©«l«S±Mla-c*^. 

[0106] OTfC. 2|s^^6)^!8©«S^^-'^•*J^K:# 

S^^RStcol^rHJlBfCiftB^T'S. 09 (a) (Cfel^-C. 
ilfe^ttSS 1 ±KB, ilESUteJ^SSi lHl«©T F T 7 

stte>nrt,>5. *yt. c:©TFT7©-y- hmffi2& 
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»fbtxXi.>6o §e.tC> TFT7©KU-r>^9 c 
[0 1 07) co«fi£K:J:f). ^^BS8©J:5K:, H 

[0 1 08] *?c, E9 (b) . (c){C^-rffi^^« 

mmio) *ii9:we.nfc«fiSii'j:ori.Js©-c. ji« 
i»js©jfMft{cjfM$ n.ss«mffi 1 1 (omxxmiim 
T^-S*-r©r^. Tl©JS^^4^^c< i^xtOSffiift 20 

H6i»R{cj:-3rttffll/-Cte< ci*«TiIil6^t©-C. 
Ma^r*SiSI*Sffii4SlhF-8IJIH|-C©«ft©l6&*HI 

[0 109] JSiTtC. BI9 (a) <Dri^f■^•f•7\•Vi' 

xSffi©S5[3»:&)S(c-oi,»T01 1.1 2^#ML^:A56 
lft?3?rtf^c^. i^, Ell, 1 2»S9 (a) ©ri'7- 
[01101011 (a) CCtel^-C. iffiiMtttSfi 1±K 

ffi(CJ;0j&ii««8a«^>il(-r^. ^^^ffit-CK. 
igtttSS 1 i LXiJ^y^miR, jiJlSfiia a i UTtt I 

[0 1 1 n 7* h';yi^7 7^SJB{cj:f). V 

J^,«-Ci3:y-hMi|sf<!:LrTaJS*m*ffll.^fc. flL-. 
y-hMt^iCTBA 1. Cr. Mo. W. Cu. T i 

[ 0 1 1 2 ] jss. jj(±©i^i{c*jt,i-c«. aasffia a 

©J^^^i, y-hmffi2R!y:y-HBiS3©Bfi£X 40 
g©JIIW5« Angit & C i «>-C # 4. 
[0113] ^X(C. Ell (b ) {Cteli-C. y- 
114. i|i«tt:Ji5. ^^(^a^iJi'hBea. 6b<!:U 

-7'L//tn +l!T*Jl'7 T 3>?:CV office j; »P 

5, ^ii«ft3>i'i' me a. 6 b*-'^•f-->y•r 
[0114]$ y- i-iteiS]g4 cc. ajams8 a 
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19 (b) . (c) «:7^•ry-HIJJS^=■2 0i:/£:{ay- 
;^fflJS8^2 l±©y- HK5iSS®4«:ISIB#tCi^4L/rfe« 

[0 115] i^i>r. lai 1 (c) ic^n-rjr^tc, 

9 a. y-xmSQ bSO^KU-f >mffi9 c^^^ii-::- 

>y-rs. ^sisss^ss-rticc^fiisi ore r Ji^t**if 

*fflt,i/c. fIL/. ffitCfcAl. Mo. Ta. W. Cu. 

[0ii6];^{c. y-;^mffi9b. Yx^^i^mMQc 

^rvx^-i t-C^»3>5fi7 me a, 6b©iti5tS|5 
?ri -:'9^>y-r4C<!;«:J:*). y-;^fflij6 a i F U-^ > 

fflie b t \cm t:i±©xs{c j: o t f t 7 *J^-r 

[0 1 1 7] iKt^r. 011 (d) cc^j^-TJc^cc. 
Igftlii o^fijygb. 7* Fyyy^y^gtJBi&m^-c 

[ 0 1 1 8 ] ^;jCC. 011 ( e ) {Cin-r<fc ^ tc. ^J^B 

K:>sti6-r.5ir5iteiSiii oc^fflcccadiSBi 54. ttri 
[0119]!^. *§IMJSlrB)iSil&^ii 1 0 i ur 

\t^wmm^m\<>fcifi, cn«:i®6-r. s^s**!^© 

Sli)8-c*or«>J:i^ Hlllfi^Ig 1 0 ©Office 

[0120] ^^Cfc, 012 ( a ) fC^nT J: "5 K, SW^ ■ 

ffil l©M^^^iL•rsl^^^!l^o«t^«^e^:^■r•5. 

[0121] S^KSI 2 (b) (CTj^-rJc^K. 7* h 

')^j^=yy ■itm^iiKiisMmM.i 1 ?r-'^•f-->y■r 
swsffil i«i»*-ri4>©i-r5, 

[0122] Sfgcc. 012 ( c ) fcs^-rj: -^tc, ?Ii|< 

AcctB^r^sajfiMSs si±.<Dmwmm i o*K5*-r 
[0 12 3]!^. c©i#. y-h*ei^S4s;/ctaira 

iteMIBl 0?:^?¥S-ttS<!:SEKT*5*D. ^S-^^E 

^{c. siuc^awtc^snycSiasffisaijswm 
ffil i{c<fc-5rjRS,'NmE4BJ»prSi*K:«. ^ 
A. Bccj^ic.-rsjgS'NEnDnsnsmfftcBSj&i^or 

[0 1 2 4] W±©:^ffi«:j:0. Ti'T'-Y Vi'X 

afi*^-r4. 3e>{c. c©Ti'f-^7'-7h'ji'xs 



I 
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[0125] WT, m^wuvim-i htitcm-^i^i 

[ 0 1 2 6 ] 0 1 3 tJ. *IQ6J^a80}KS*^-'<*^l'K: 
[012711313 (a) (Ctet^T^ iffii»tt»Sl± 

mti. c<m. ^s^^2 0(D±«:y-^iBK3 4ffM•r 
mmtii> mil (a) ©xgjcsstjs) . 

[0 128]^XCC. HIS (b) tctel^r. y-FBS 
3 RD^y- h IMiS^^SP 2 0 ±{C y- h 4 €:fi)as-r 

Btf^cto-r. ^©XgiCTtfJ^O (011 (b) <Dxm 

[0 12 9] C®fS> il^gpccteli-CiJTFT^^S 
•ti-5 (1 1 1 ( c ) ©IgtCjStiS) . 20 

[0 1 30} EI 1 3 (c) Kfct^r. y-biiesiS4± 
icmmimmi o^fiSK-r-s (hh (d) ©igtc^f 

IE) . 

[0 1 3 1] HI 3 (d) (c4BUr. BHteiftlBl 0± 

ic5.mm 1 1 i&a3isis*jfflg-rs (h 1 2 (a ) 

©IgfcMitO . 

[O132]013 (e) {Cfcl»T> JSH^SRifi^fK^li 

$nrt,ifcjg*fMffii i*K^*i-^, i^s. c©igira 

1 1 4K^*-r S (012 ( b ) .<DlMK.m-) . 30 
[0 133)013 (f ) (CiBCi't:. iSft?-2 o±©y- 

h«Si»iS4Ro-)siai^M0io4H5*-r2., i^. c©x 
niaii^ji 1 0 m^fh (012(c) <oxmm 

IE) . 

[0134] W±©J: ^{C. H^^Jg©*)Se.-f ffi^SP 

{cfco-ci> jgtfmfiii i©J!inxxa7ji*^7-rss-c> 
js^-2 0 syy- hBB«3 *Jiteaui (y- n»Mtig4 . 

^H^^l 0) icj^'^xm.StxiOV. StXcMS 
^■C**iS8T-2 0RC;y-HBiS[3i. SftfmSl 1 40 
i©Mr«:t*>^D SO^ffli-r •& C t 
[ 0 1 3 5 ] f^S> ^ifflJfeittWtt*BS-r •5*1. 09(c) 

[0 1 3 6 ] $/c> iiJSSIJ{ctet,^-r, SJ5m«B8 a^rJg 

iSLtixm mil (a) (cs^Txs) ty-hm®2 
R'cfy- ymi3iBmri>xm (011 (b) k^-t 

Xig) ©Ii)??r»COfcli^{Cfc, W«|{CSA®^* 
Pll±-rSC<!:*5pJt6-C&2.. 50 
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[0 13 7] cot^oy-hm^'f-mitii^iA 
(a) «:> v~mi&^mm^mi4 (b) tc^-r. 
i^a. Mn©jg^-spjc*ji,^rt. jg^«y- h«ffiso'y 
- h iB(a««fi)E-r s y- h tm t > s»«s s *aifi5i-r 

(Cfc. SWmffi©ttIXXg*Jil^7-rS*-C©M. 

tso-c^ mft©i64*5»iw<jccii±TSci*iBiter 
[0138] ( ji*gj^«7 ) ±iimmjm6 icxmm i- 

/c01 1 (c) (CigKlgiU-CB. 015 (a) ~ 

(c) icmtj^'itjiyjmm^.^xh. msicmkim± 

6 cc#S7 ^ h y d'::^Sfiofl6©l!!jg:»ft{co 
[0 1 39] 01 5 (a) {C*}l»r. MWiteMyil 04 

[0 140] ^XfC. 015 (b) tCjp-ri^K:, liMfiS 

MSB 1 o±«:s*w@ 1 1 i bxmnmi!&mi>. 

[0141] mtkiC. 015 ( c ) K:jj^-r<J: ^K. 

A{ctis-rs^{c?B^sn-ct>ssi«ei 14^4 

[0 142] c©7"n-fe;^K:j:ot:4>SWMSl l©/ra 
XXg*Si|i^7-r**-C. TgP©Sjimffi8 a*iy- h«5 

i»)i4(Cci;^T«s$n^)©-c> slifWii li^jim 
ms &t=k^^xjtmLtcm'^K.^o^^^m-ko^ 

^ifi-ki<>±}t>^tii>, (it. *:7'n-feX-CBjiji^8 

a *isffl-r s«iiM 1 0-c B. y- h imm 4 ©-m© 

;^ii&?)©T0l 1. 1 2K;7n^7'a-fe>^©:#!&JJ:f)* 
JSiKcSASic;* Pi±-r * c i *J -c t •& . 
[0143] c©7'a42;^«:a:n«. 0 1 5 

(a) (c^-rao, h*-^n 3©j^fiS<tii^ 

K:Mi|8AK:tB^-rS)Bia*fii»M*K^4-rs©-c. 01 
1. 1 2{cjj^-r7'n-fexij:t«Lr. xe?»*fi«-rs 

[0 144] 

[S?3©5am] J':i±i¥ifflK:Si?BUfc<J:5tc. *^?§©« 
S«^-'-!*;i'SOf^-©HJi:^FffiKJ:ti«. li^mffi*iH 
i,»{cmaW«:SM3 nfc3feSjlJ8!i*©Wt>)i ijfeSWJl* 
*©iS<,>B<!:4l5l-iiSR«Jg8rt{c«ort,>5©r. S£* 

m^mim±^^ict^ixiti. ^^nm<oiK\.^m 
t Lx\m7L\tmmm'mxibi> i to-^s n o 

im. %'5M%M<D-m^.^mtbX\tk\ . W, Cr^^ 



I 



[0 14 5] tfc. «63tM)ailM?SS^^<*^U*sWl/ 

*><0tti'3fC> 10 

[0146] TJ&to^. *i8W©?S^*^>'^•^;^«^-» 
tt©{iP>o*(c J:-5JSH7fe©^'Jffl^$©t*6-^t 

{c*fc-5r«. lai— BsgrtKfcCi-r^i&aiasa*©*!.*)! 
<!:*s*fs»^©i«i^)i i *5taffiWfc«m(c^-^-r ^.© 

[01] :^mMmmwmi<om^m^^*)mmti 
[132] *^wiQtJgssi©«s^''>**;i'*Si?ii-r* 
[113] *^?3iyfij^Sli©jSS^^'«*;i'©»3§*ffi 
[04 ] *l6?g||^6»!S2©^l^^«7j^-'^•*J^*i!^|»■r* 

[05 ] *l6HJ5IMJg,tl2 ©?SS«7n^<*;l'«:iJi?g^2. 30 
fc»©Kffi0t?*5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It consists of two or more pixels surrounded with two or more source 
wiring arranged so that it may intersect perpendicularly with two or more gate 
wiring and this gate wiring on a substrate. In the liquid crystal display panel by 
which the switching element prepared near the intersection of said gate wiring 
and said source wiring and the pixel electrode connected to this switching 
element are formed in this pixel, and a transparency mold display and a reflective 
mold display are performed simultaneously Said pixel electrode is a liquid crystal 
display panel characterized by having the first conductive layer with the high light 
transmission effectiveness connected electrically mutually, and the second 
conductive layer with high light reflex effectiveness in the same pixel field. 
[Claim 2] The liquid crystal display panel according to claim 1 by which said the 
first conductive layer and second conductive layer are characterized by being 
mutually prepared in another layer through an insulating layer. 
[Claim 3] The liquid crystal display panel according to claim 1 or 2 by which said 
the first conductive layer and second conductive layer are characterized by 
connecting through the third conductive layer. 

[Claim 4] The liquid crystal display panel of any of claims 1-3 by which it is 
consisting [ of the ingredient as some ingredients which constitute said gate 
wiring or source wiring with same said first conductive layer, second conductive 



layer, or third conductive layer ] characterized, or a publication. 
[Claim 5] It is the liquid crystal display panel of any of claims 1-4 characterized by 
the front face corresponding to said second conductive layer having two or more 
irregularity among said insulating layers, or a publication. 
[Claim 6] In the manufacture approach of the liquid crystal display panel any of 
claims 2-5, or a publication The process which forms said first conductive layer in 
order, and the process which forms said insulating layer on said first conductive 
layer at least, The manufacture approach of the liquid crystal display panel 
characterized by ****** including the process which forms said second conductive 
layer on said insulating layer, and the process which removes said a part of 
second conductive layer formed on said first conductive layer. 
[Claim 7] In the manufacture approach of the liquid crystal display panel any of 
claims 3-5, or a publication The process which forms said first conductive layer, 
and the process which forms said third conductive layer in the part which is 
equivalent to the connection field of said first conductive layer and second 
conductive layer on said first conductive layer at least. The process which forms 
said insulating layer, and the process which removes said insulating layer of the 
part which is equivalent to the connection field of said first conductive layer and 
second conductive layer at least, The manufacture approach of the liquid crystal 
display panel characterized by including the process which forms said second 
conductive layer, and the process which removes said a part of second 
conductive layer formed on said first conductive layer. 

[Claim 8] The manufacture approach of the liquid crystal display panel according 
to claim 7 characterized by performing simultaneously the process which 
removes said insulating layer, and the process which removes the insulating 
layer which exists in the part on said first conductive layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transparency mold, a reflective 
mold or the liquid crystal display panel that can be used as the concomitant use 
mold, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The liquid crystal display panel is widely used for the 
camcorder/movie equipped with OA equipment, such as a word processor and a 
personal computer, portable information devices, such as an electronic notebook, 
or a liquid crystal display monitor taking advantage of the features of being a low 
power, with the thin shape. 

[0003] Moreover, since the liquid crystal display panel carried in the above- 
mentioned liquid crystal display panel does not emit light itself unlike CRT (Braun 
tube) or EL (electroluminescence) display, the lighting system which consists of 
fluorescence tubing called a back light is installed in the tooth back or side, and 
the so-called transparency mold liquid crystal display panel which controls the 
amount of transparency of back light light by the liquid crystal display panel, and 
performs image display is used well. 

[0004] However, by the transparency mold liquid crystal display panel, since a 
back light usually occupies 50% or more of the total power consumption of a 
liquid crystal display panel, power consumption will increase by preparing a back 



light. 

[0005] Moreover, it was difficult as for a transparency mold liquid crystal display 
panel, for display light to look darkly to reverse at an ambient light compared with 
a reflective mold liquid crystal display panel, when an ambient light is very bright, 
and to recognize a display. 

[0006] Therefore, with the above-mentioned transparency mold liquid crystal 
display panel, separately, with the portable information device with many 
machines used outdoors and always carrying, on the other hand, a reflecting 
plate is installed in a substrate instead of a back light, and the reflective mold 
liquid crystal display panel which displays by reflecting an ambient light on a 
reflecting plate front face is used. 

[0007] However, the reflective mold liquid crystal display panel using the 
reflected light of an ambient light has the fault that visibility falls extremely, when 
an ambient light is dark. 

[0008] When darker than the threshold value which has an ambient light also 
under the environment which can supply sufficient power source, it becomes 
impossible moreover, to recognize a display by such reflective mold liquid crystal 
display panel, in order to display for the purpose of a low power using an ambient 
light. This was the greatest fault of a reflective mold liquid crystal display panel. 
[0009] Moreover, since dispersion will arise also in the utilization effectiveness of 
an ambient light if the reflection property of a reflector varies in the manufacture, 
the ambient-light reinforcement it becomes impossible to recognize a display will 
also vary between panels. Therefore, the liquid crystal display panel which has 
the display property stabilized if dispersion in a reflection property was not 
controlled beyond dispersion in the numerical aperture in the conventional 
transparency mold liquid crystal display panel on the occasion of manufacture 
was not able to be obtained, 

[0010] In order to cancel the trouble of the above reflective mold liquid crystal 
display panels and a transparency mold liquid crystal display panel, while making 
a part of back light light penetrate as shown in JP,7-333598,A, by the former, the 



configuration which realizes both a transparency mold display and a reflective 
mold display by one liquid crystal liquid crystal display panel is indicated by using 
transflective reflective film which is made to reflect a part of ambient light. 
[0011] The liquid crystal display panel which used the above-mentioned 
transflective reflective film for drawing 16 is shown. The liquid crystal display 
panel consists of a polarizing plate 30, the phase contrast plate 31 , the 
transparence substrate 32, the black mask 33, a counterelectrode 34, the 
orientation film 35, the liquid crystal layer 36, MIM37, a pixel electrode 38, the 
light source 39, and reflective film 40. 

[0012] or the pixel electrode 38 which is the transflective reflective film makes the 
whole surface in a pixel deposit metal particles very thinly - or a hole minute in a 
field - while it is formed so that it may be dotted with a defect, a reentrant defect, 
etc., and making the pixel electrode 38 penetrate the light from the light source 
39, a transparency mold display function and a reflective mold display function 
are simultaneously realizable by reflecting outdoor daylight, such as the natural 
light and indoor illumination light, with the pixel electrode 38. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the following 
nonconformities arise in the display shown in drawing 16 . First, when the thing 
on which metal particles were made to deposit very thinly as above-mentioned 
transflective reflective film was used, since it was necessary to use an ingredient 
with a big absorption coefficient, the internal absorption of incident light was large, 
and the absorption light and the scattered light which are not used for a display 
arose, and it had the problem that the utilization effectiveness of light was bad 
(for example, 55% of light is not used for a display from a certain model). 
[0014] on the other hand, a hole minute in a field as a pixel electrode 38 - when 
a defect, a reentrant defect, etc. used the film with which it is dotted (opening is . 
called hereafter), it had the problem that membranous structure is too 
complicated, control of membraneous quality is difficult in order that a precise 
design condition may follow in manufacture, and it was difl'icult to manufacture 



the film of a uniform property. In other words, an electrical property and the 
repeatability of an optical property were bad, and it was very difficult to control 
display grace as a liquid crystal display panel. 

[0015] This invention is made in order to solve the above-mentioned trouble, the 
liquid crystal display panel which performs a transparency mold display and a 
reflective mold display simultaneously with one substrate raises the utilization 
effectiveness of an ambient light and the illumination light (back light light) rather 
than the conventional liquid crystal display panel, and it aims at offering the liquid 
crystal display panel which simplified manufacture, and its manufacture approach 
while stabilizing quality. 
[0016] 

[Means for Solving the Problem] The liquid crystal display panel of this invention 
consists of two or more pixels surrounded with two or more source wiring 
arranged so that it may intersect perpendicularly with two or more gate wiring 
and this gate wiring on a substrate. In the liquid crystal display panel by which 
the switching element prepared near the intersection of said gate wiring and said 
source wiring and the pixel electrode connected to this switching element are 
formed in this pixel, and a transparency mold display and a reflective mold 
display are performed simultaneously Said pixel electrode is characterized by 
having the first conductive layer with the high light transmission effectiveness 
connected electrically mutually, and the second conductive layer with high light 
reflex effectiveness in the same pixel field, and the above-mentioned technical 
problem is solved by that. 

[0017] It is desirable that said the first conductive layer and second conductive 
layer are mutually prepared in another layer through an insulating layer. 
[0018] It is still more desirable that said the first conductive layer and second 
conductive layer are connected through the third conductive layer. 
[0019] Moreover, said first conductive layer, the second conductive layer, or the 
third conductive layer consists of the same ingredient as some ingredients which 
constitute said gate wiring or source wiring desirably. 



[0020] The front face corresponding to said second conductive layer has two or 
more irregularity among said insulating layers still more desirably. 
[0021] The process in which the manufacture approach of the liquid crystal 
display panel of this invention forms said first conductive layer in order, It is 
characterized by including at least the process which forms said insulating layer 
on said first conductive layer, the process which forms said second conductive 
layer on said insulating layer, and the process which removes said a part of 
second conductive layer formed on said first conductive layer, and the above- 
mentioned technical problem is solved by that. 

[0022] Moreover, it sets to the manufacture approach of said other liquid crystal 
display panels. The process which forms said first conductive layer, and the 
process which forms said third conductive layer in th*e part which is equivalent to 
the connection field of said first conductive layer and second conductive layer on 
said first conductive layer at least, The process which forms said insulating layer, 
and the process which removes said insulating layer of the part which is 
equivalent to the connection field of said first conductive layer and second 
conductive layer at least, The description of the description is carried out for 
including the process which forms said second conductive layer, and the process 
which removes said a part of second conductive layer formed on said first 
conductive layer, and the above-mentioned technical problem is solved by that. 
[0023] Furthermore, it is desirable to perform simultaneously the process which 
removes said insulating layer, and the process which removes the insulating 
layer which exists in the part on said first conductive layer. 
[0024] Hereafter, the operation by the above-mentioned configuration is 
explained. 

[0025] According to claim 1 of this invention, since the pixel electrode has the 
first conductive layer with the high light transmission effectiveness connected 
electrically mutually, and the second conductive layer with high light reflex 
effectiveness in the same pixel field, it can use an ambient light and the 
illumination light without a loss as compared with the liquid crystal display panel 



using the conventional half mirror, and can raise the utilization effectiveness of 
**** markedly. Since the ingredient currently used for reflective mold liquid crystal 
display panels with common all, such as aluminum, W, Cr(s), and those alloys, or 
a transparency mold liquid crystal display panel can be used as ITO which is for 
example, the transparent conductive film as the first conductive layer, Sn02 
grade, and the second conductive layer, manufacture is easy, and the liquid 
crystal display panel a display property and whose dependability were 
dramatically stable can be realized. 

[0026] Moreover, while both the technical problem which the conventional 
transparency mold liquid crystal display panel had that visibility falls by surface 
echo under the environment where an ambient light is bright, and the technical 
problem which the conventional reflective mold liquid crystal display panel had 
that display observation becomes difficult by panel brightness lowering under the 
environment where an ambient light is dark were simultaneously cancelable, it 
became the outstanding thing which has any features. That is, in order for the 
liquid crystal display panel of this invention to use back light light like the 
conventional transparency mold liquid crystal display panel, irrespective of the 
reinforcement of an ambient light, the display recognition of it does not need to 
be attained and a reflective mold liquid crystal display panel does not need to 
control it by the bottom of the environment which can supply sufficient power 
source more precisely [ dispersion in the utilization effectiveness of the ambient 
light by dispersion in an above-mentioned reflection property ]. Since the field 
where the light reflex effectiveness which has the high field and the second high 
conductive layer of the light transmission effectiveness which has the first 
conductive layer which exists in the same pixel is high contributes to a display 
complementary in an activity, no matter an ambient light may be what brightness, 
an image is displayed vividly. 

[0027] Furthermore, when the liquid crystal display panel of this invention was 
adopted as a view finder (monitoring screen) of the digital camera of a dc-battery 
actuation method, or a video camera, no matter the ambient light might be what 



brightness, it was able to maintain at the brightness which is always easy to 
observe by adjusting the brightness of a back light. 
[0028] Under fine weather, when it is used outdoors, even if it makes the 
brightness of a back light high, it grows dim and is especially hard coming to see 
it in the conventional transparency mold liquid crystal liquid crystal display. By 
erasing a back light, making the brightness of a back light low, and using 
together a transparency mold display and a reflective mold display as a reflective 
mold display, when such, the Image quality on observation can improve and 
power consumption can be lessened. On the other hand, it can consider as a 
legible display by switching a reflective mold display and a transparency mold 
display according to the direction of a photographic subject, when it is used in the 
interior of a room which bright sunlight inserts, or using them together. What is 
necessary is just to use it like the case where it is used on the outdoors under 
fine weather, when a day inserts in a monitoring screen. Moreover, what is 
necessary is just to use together with a transparency mold display using a back 
light, in photoing a photographic subject from the gloomy corner of a chamber. 
[0029] Furthermore, also when the liquid crystal display panel of this invention is 
adopted as a monitoring screen for mount of car navigation etc., no matter an 
ambient light may be what brightness, it becomes possible to perform the display 
which is always easy to observe. The back light of brightness higher than the 
back light with which the monitor for mount which used the conventional 
transparency mold liquid crystal display is used for a personal computer etc. is 
used. The reason is because when the light from the bottom of fine weather or 
the outside shines into a screen. However, it still grows dim and may be hard 
coming to see. On the other hand, night and when running in a tunnel suddenly, 
with the brightness of day ranges or the same back light as the outside of a 
tunnel, the nonconformity that it was too bright and hard to see had arisen. Since 
it is possible to always use a reflective mold display together according to the 
liquid crystal display panel of this invention also when such, even if it does not 
set up the brightness of a back light highly, under a bright environment, a good 



display is realizable. Moreover, even if it is under a pitch-black environment, a 
legible display is realizable only by switching on the light by some brightness 
(about 50 to 100 cd/m2). 

[0030] According to invention of claim 2, the first conductive layer and second 
conductive layer which constitute a pixel electrode are mutually prepared in 
another layer through the insulating layer. According to above-mentioned claim 1, 
the thickness of a liquid crystal layer is controllable by the field of the first 
conductive layer and the second conductive layer by changing the thickness of 
an insulating layer. By this, adjustment of the optical property in both fields can 
be taken. The bilayer which, on the other hand, has mutually different electrode 
potential also in a production process exists through an insulating layer, 
respectively. Therefore, since an electric corrosion reaction is not produced by 
using the developer at the time of patterning of a pixel electrode, the exfoliation 
liquid at the time of resist exfoliation, etc. as the electrolytic solution, a reliable 
liquid crystal display panel can be obtained. 

[0031] For example, it is the bilayer (for example, it ITO(s) in a lower layer) of a 
pixel electrode, without inserting an insulating layer like this invention. Since the 
electrode potential of aluminum layer and an ITO layer is very large and many 
defective parts (minute opening) exist in a thin film when continuing and forming 
aluminum in the upper layer An electric corrosion reaction is produced by using 
the developer at the time of patterning of a pixel electrode, the exfoliation liquid at 
the time of resist exfoliation, etc. as the electrolytic solution, elution of an ITO 
layer advances, and it is easy to cause a pixel defect, an open circuit of wiring, 
and contamination of a liquid crystal layer. On the other hand, encroachment of 
the liquid with which this insulating layer serves as a protective coat, and causes 
an electric corrosion reaction etc. can be prevented by forming an insulating layer 
in between like this invention. 

[0032] Since according to invention of claim 3 it connects through the third 
conductive layer which makes the both property ease even if the bilayer which 
constitutes a pixel electrode has the relation which is easy to generate electric 



corrosion, it becomes possible to inhibit lowering of the poor contact by the 
electric corrosion reaction, or dependability more. 

[0033] According to invention of claim 4, for a start, since it is the same as that of 
some ingredients of gate wiring or source wiring any of the second and third 
conductive layer they are, it becomes possible to carry out simple [ of the 
manufacture process ]. 

[0034] Since the front face in which the second conductive layer is formed among 
insulating layers has two or more irregularity according to invention of claim 5, it 
can be made to be scattered about to the exterior, it is obtaining a large angle of 
visibility, and it not only reflects an ambient light, but a paper White display is 
attained, without using a scattered plate separately. 

[0035] It is not required, and in order that complicated manufacture conditions 
like the liquid crystal display panel using the conventional half mirror may just use 
the common electrode material used for the conventional transparency mold 
liquid crystal display panel or the reflective mold liquid crystal display panel, a 
wiring material, and manufacture conditions, they can be manufactured easily 
and the repeatability is also good according to the manufacture approach of the 
liquid crystal display panel of claims 6 and 7 of this invention. Moreover, even if 
the first conductive layer and second conductive layer have a lifting and a cone 
relation in electric corrosion, by making an insulating layer and the third 
conductive layer intervene, both can touch directly or it can manufacture in the 
condition of not touching the electrolytic solution. Therefore, generating of an 
electric corrosion reaction is inhibited and the liquid crystal display panel which 
has high dependability can be offered efficiently. 

[0036] Moreover, since the process which removes the insulating layer of the part 
corresponding to the connection field of the first conductive layer and the second 
conductive layer, and the process which removes the insulating layer which 
exists in the part on the first conductive layer are performed simultaneously 
according to claim 8, the liquid crystal display panel which has high dependability 
can be obtained, without increasing a routing counter. 



[0037] 

[Embodiment of the Invention] (Operation gestalt 1) The liquid crystal display 
panel of the operation gestalt 1 of this invention is explained to below based on a 
drawing. Drawing 1 is the part plan of the active-matrix substrate in the liquid 
crystal display panel of this operation gestalt, and drawing 2 is the A-A sectional 
view of drawing 1 R> 1 . 

[0038] In drawing 1 , on the transparent insulating substrate 1 (not shown) which 
consists of glass or plastics, it Is arranged so that two or more gate wiring 3 and 
two or more source wiring 9a may intersect perpendicularly, and TFT7 is formed 
near the intersection of said wiring. Transparency electrode 8a is connected with 
the reflector 11 as a pixel electrode at drain electrode 9c of TFT7. If the part in 
which these pixel electrode was formed is observed from the substrate upper 
part, it will consist of two fields, the field A where light transmission effectiveness 
is high, and the field B where light reflex effectiveness is high. 
[0039] Moreover, although not illustrated, the orientation film which has a liquid 
crystal orientation function is prepared in the front face of the active-matrix 
substrate of drawing 1 . 

[0040] The opposite substrate equipped with a transparent electrode and the 
orientation film is stuck to the above active-matrix substrates on the liquid crystal 
display panel concerning this operation gestalt and the following operation 
gestalten, and it comes to enclose liquid crystal between substrates. In addition, 
it may be separately equipped with the light filter, a phase contrast plate, a 
polarizing plate, etc. if needed. 

[0041] With this operation gestalt. Field A is a square located in a picture element 
center section, and the cross-section structure is equipped with transparency 
electrode 8a connected to drain electrode 9c of TFT7 as a pixel electrode while 
coming to carry out the laminating of the ingredient with high light transmission 
effectiveness. On the other hand, as Field B surrounded the above-mentioned 
field A, it was formed, and it equips the top face with the reflector 1 1 which 
consists of high aluminum or aluminum system alloy of light reflex effectiveness 



connected to drain electrode 9c of TFT7 as a pixel electrode. Thereby, Field B 
can reflect incident light in the exterior efficiently. Moreover, since the reflector 1 1 
has the still more gently-sloping concavo-convex configuration on the front face, 
it has the composition that incident light can be scattered to the moderate range. 
[0042] In addition, what mixed the optically active substance S-81 1 (Merck Co. 
make) in the guest host liquid crystal ZLI2327 (Merck Co. make) which mixed the 
pigmentum nigrum 0,5% as liquid crystal was used. 

[0043] In drawing 2 , it comes to carry out the laminating of gate dielectric film 4, 
the semi-conductor layer 5, the semi-conductor contact layers 6a and 6b, source 
electrode 9b, and the drain electrode 9c to order in the upper part of the gate 
electrode 2 with which the above TFT7 branches from the gate wiring 3 (shown 
in drawing 1 ). 

[0044] Transparency electrode 8a is connected to drain electrode 9c of TFT7, 
and this transparency electrode 8a is making the role of a pixel electrode. The 
interlayer insulation film 10 and the reflector 1 1 are formed in the upper part of 
transparency electrode 8a at the part equivalent to said field B, it connects with 
lower transparency electrode 8a electrically through the contact hole 13 formed 
in the interlayer insulation film 10, and this reflector 11 is a pixel electrode for 
impressing an electrical potential difference to liquid crystal like transparency 
electrode 8a. At this time, direct continuation of transparency electrode 8a and 
the reflector 1 1 is not carried out, and they are electrically connected by pinching 
the conductive metal layer 12 in between. 

[0045] In the process which manufactures this, since a transparency electrode 8a 
top can be covered with an insulating layer 10 at the time of the pattern formation 
of a reflector 1 1 (it explains below for details), ITO and aluminum produce an 
electric corrosion reaction and the nonconformity of wiring being disconnected 
can be prevented effectively. Moreover, it leaves an insulating layer 10 
somewhat thinly on transparency electrode 8a, and can prevent that after 
manufacture produces an electric corrosion reaction between ITO and aluminum 
by making transparency electrode 8a into wrap structure thoroughly. 



[0046] In addition, although Ti was used as the above-mentioned metal layer 12 
with this operation gestalt, if it is not this limitation but conductive ingredients 
other than aluminum system, even if it will use ingredients, such as Cr, Mo, Ta, 
and W, it is possible to acquire the same effectiveness. Or it is possible to inhibit 
the electric corrosion reaction between Above ITO and aluminum also by using 
aluminum system alloy ingredient which added the metallic material with 
electrode potential higher than aluminum, such as W, nickel, Pd, V, and Zr, to 
aluminum as the above-mentioned reflector 1 1 instead of forming the metal layer 
12. for example, aluminum - W - about 5.0at% - an above-mentioned electric 
corrosion reaction can be more effectively inhibited by adding. 
[0047] Hereafter, the manufacture approach of the active-matrix substrate of this 
operation gestalt is explained based on drawing 3 . First, as shown in drawing 3 
(a), on the insulating substrate 1, a conductive thin film is formed, patterning is 
carried out to a desired configuration using a photolithography technique, and the 
gate electrode 2 and gate wiring (not shown) are formed. With this operation 
gestalt, Ta was used as an insulating substrate 1 as an ingredient (a gate 
ingredient is called hereafter) of glass, the gate electrode 2, and the gate wiring 3. 
However, as an insulating substrate 1, ingredients, such as plastics, may be 
used besides glass. Moreover, other ingredients which have conductivity, such 
as aluminum, Cr, Mo, W, Cu, and TI, also as a gate ingredient are available. 
[0048] Next, as shown in drawing 3 (b), gate dielectric film 4, the semi-conductor 
layer 5, and the semi-conductor contact layers 6a and 6b are formed. With this 
operation gestalt, continuation membrane formation of a-Si and n+ mold a-Si 
which doped P as semi-conductor contact layers 6a and 6b was carried out with 
the CVD method as SINx and a semi-conductor layer 5 as gate dielectric film 4. 
And patterning is carried out to a predetermined configuration using a 
photolithography technique, and the semi-conductor layer 5 and the semi- 
conductor contact layers 6a and 6b are formed. 

[0049] Next, the electric conduction film is formed, patterning is carried out to a 
predetermined configuration using a photolithography technique, and source 



wiring 9a, source electrode 9b, and drain electrode 9c are formed. With this 
operation gestalt, Cr system ingredient was used as electric conduction film. 
However, other ingredients which have conductivity, such as aluminum, Mo, Ta, 
W, Cu, and Ti, as this ingredient are sufficient, 

[0050] Next, as shown in drawing 3 (c), the electric conduction film which has 
light transmission nature is formed, and transparency electrode 8a is formed 
using a photolithography technique. With this operation gestalt, ITO was used as 
this transparency electrode 8a. 

[0051] Next, a metal membrane is formed and the metal layer 12 is formed using 
a photolithography technique. When this metal layer 12 connected said 
transparency electrode 8a and the reflector 1 1 formed at a next process, with this 
operation gestalt, Ti was used for it as an ingredient through both. However, as 
long as it is ingredients other than aluminum system, other ingredients, such as 
Cr, Mo, Ta, and W, are sufficient. 

[0052] Next, a semi-conductor contact layer is etched by using source electrode 

9b and drain electrode 9c as a mask, and TFT7 is formed by dividing into source 

side 6a and drain side 6b as a semi-conductor contact layer. 

[0053] At this time, the source and the drain electrode layers 9a, 9b, and 9c may 

be formed in the upper layer of transparency electrode 8a. 

[0054] Next, as shown in drawing 3 (d), an interlayer insulation film 10 is formed 

and the part which serves as a contact hole 13, a transparency field (field A), etc. 

behind using a photolithography technique is deleted from an interlayer insulation 

film 10. Moreover, the gently-sloping concavo-convex section 15 is formed on the 

interlayer insulation film 10 of the part which can come, simultaneously forms a 

field B 11, i.e., a reflector. 

[0055] In addition, the permeability of Field A can be raised by removing the 
interlayer insulation film 10 of the part corresponding to Field A. However, it is not 
necessary to remove thoroughly like this operation gestalt, and may be made to 
remain to some extent, or it does not matter even if it does not remove at all. For 
example, the electrical potential difference concerning liquid crystal can be 



mutually made equal in Field A and Field B by controlling the thickness to 
remove. That is, the orientation condition of liquid crystal is made to abbreviation 
homogeneity within a pixel. 

[0056] Moreover, when the insulating layer is formed also on the connection 
terminal of wiring prepared in the substrate edge, that insulating layer may be 
removed to this process and coincidence. That is, although the connection 
electrode for connecting with !G driver etc. is formed in a part for a part for a 
source wiring terminal area, and a gate wiring terminal area by ITO in many 
cases, when forming a direct aluminum electrode on this connection electrode, 
the same electric corrosion reaction as the pixel section may occur. Then, since 
the insulating layer on a connection electrode must be removed eventually, if this 
clearance is performed to the process and coincidence which remove the 
interlayer insulation film 10 on the field A of the pixel section, it increases a 
routing counter and is suitable, although a problem is solved by preparing an 
insulating layer between ITO and aluminum. 

[0057] The configuration of the concavo-convex section 15 of this operation 
gestalt is carrying out the round shape, when it observes from the upper part 
(shown in drawing 1 and 3), and the cross section is a thing of a gently-sloping 
configuration which changes continuously. Thus, if the reflector 1 1 formed at 
degree process on the interlayer insulation film 10 which equipped the front face 
with the concavo-convex section 15 is formed, while incident light will be 
efficiently reflected on reflector 11 front face, the reflected light can be scattered 
in the moderate direction. In addition, the configuration of the concavo-convex 
section 15 to form does not need to form the above-mentioned concavo-convex 
section 15, when there is no need of scattering the reflected light that what is 
necessary is just to determine suitably according to the display property 
considered as a request. 

[0058] In addition, although the organic resin of a monolayer (about 2.5 
micrometers) was used as an interlayer insulation film 10 with this operation 
gestalt, you may be the cascade screen which consists of two or more 



ingredients wfiich are not limited to this and are different. However, if the 
interlayer insulation film 10 which consists of organic resin is formed 
cojnparatively thickly like this operation gestalt, even if it makes some reflectors 
1 1 superimpose also on the upper part of TFT7, parasitic capacitance will not 
occur and display grace will serve as fitness and a liquid crystal display panel 
with a high numerical aperture. Moreover, if it is an organic resin layer thick in 
this way, it will be easy to perform formation of the above-mentioned concavo- 
convex section 15. 

[0059] Or the common inorganic film which makes SiNx the start may be used as 
an insulating layer instead of this interlayer insulation film. However, the 
concavo-convex formation by etching tends to become difficult instead of the 
ability to acquire high insulation, even if comparatively thin generally. However, it 
is suitable when the concavo-convex section does not need to be formed with the 
display property of the liquid crystal display panel considered as a request. 
[0060] Then, as shown in drawing 3 (e), aluminum is formed, patterning of the 
part which is equivalent to Field B with a photolithography technique is carried 
out, and a reflector 1 1 is formed. This reflector 1 1 is electrically connected with 
drain electrode 9c of transparency electrode 8a of the lower part, and TFT7 
through a contact hole 13 and the metal layer 12. Although aluminum was used 
as a reflector 1 1 with this operation gestalt, you may be not this limitation but the 
alloy ingredient of aluminum system, or a conductive ingredient with the high rate 
of the optical reflected light. A active-matrix substrate is completed according to 
the above process. 

[0061] Moreover, although not illustrated, the orientation film is formed in the 
front face of the above active-matrix substrate, and the liquid crystal display 
panel of this operation gestalt completes the opposite substrate equipped with 
this substrate, a transparent electrode, and the orientation film by enclosing liquid 
crystal between lamination and a substrate. As long as it is required, it may be 
separately equipped with a light filter, a phase contrast plate, etc. 
[0062] In addition, what mixed the optically active substance S-81 1 (Merck Co. 



make) in the guest host liquid crystal ZLI2327 (Merck Co. make) which mixed the 
pigmentum nigrum 0.5% as liquid crystal was used. 

[0063] Moreover, with this operation gestalt, the liquid crystal display panel which 
has a good display property was able to be obtained by setting the rate of 
surface ratio of Field A and Field B to 40:60. In addition, the rate of surface ratio 
is not limited to this value, and may be suitably changed according to the 
transparency effectiveness of Fields A and B or reflective effectiveness, and the 
purpose of use. Moreover, with this operation gestalt, although one field A was 
established in the picture element center section, it is not limited to this and you 
may be divided into two or more places, and the configuration is not restricted to 
a square, either. 

[0064] by the liquid crystal display panel of this operation gestalt explained above, 
and the liquid crystal display panel of the operation gestalt shown below, since 
the field A where light transmission effectiveness is high was looked like [ the 
pixel center section ] other than this and the field B where light reflex 
effectiveness is high is established in it as a pixel electrode 6, it becomes 
possible to use an ambient light and the illumination light without a loss as 
compared with the liquid crystal display panel using the conventional half mirror. 
Moreover, the liquid crystal display panel became the outstanding thing which 
has any features while the ambient light could cancel simultaneously both 
technical problems that display observation became difficult by panel brightness 
lowering under the environment where an ambient light is dark, in the 
conventional reflective mold liquid crystal display panel in the conventional 
transparency mold liquid crystal display panel with the technical problem that 
visibility falls by surface echo under a bright environment. That is, irrespective of 
the reinforcement of an ambient light, the display recognition of the liquid crystal 
display panel of this invention does not need to be attained, and a reflective mold 
liquid crystal display panel does not need to control it more precisely [ dispersion 
in the utilization effectiveness of the ambient light by dispersion in an above- 
mentioned reflection property ]. 



[0065] Moreover, like the liquid crystal display panel which used the conventional 
half mirror, it is not required, and in order that complicated manufacture 
conditions may just use the common electrode material used for the conventional 
transparency mold liquid crystal display panel or the reflective mold liquid crystal 
display panel, a wiring material, and manufacture conditions, they can be 
manufactured comparatively easily and the repeatability is also good 
[ conditions ] about the manufacture approach of the liquid crystal display panel 
of this operation gestalt. Moreover, by the liquid crystal display panel using the 
conventional half mirror, difficult control of a display property etc. can be 
performed comparatively easily. 

[0066] (Operation gestalt 2) The liquid crystal display panel of the operation 
gestalt 2 of this invention is explained to below based on a drawing. Drawing 4 is 
the part plan of the active-matrix substrate in the liquid crystal display panel of 
this operation gestalt, and drawing 5 is the B-B sectional view of drawing 4 . 
[0067] The manufacture approach in connection with the electrical installation 
structure and its configuration of a reflector 1 1 and TFT7 as a pixel electrode in 
the liquid crystal display panel and its manufacture approach of this operation 
gestalt is different from the above-mentioned operation gestalt 1 . 
[0068] In drawing 4 and 5, transparency electrode 8a is connected to the drain 
electrode of TFT7, and this transparency electrode 8a functions as a pixel 
electrode which impresses an electrical potential difference to liquid crystal in 
Field A. The interlayer insulation film 10 and the reflector 11 are formed in the 
upper part of transparency electrode 8a at the part equivalent to said field B, 
direct continuation of this reflector 1 1 is carried out to lower drain electrode 9c 
through the contact hole 13 formed in the interlayer insulation film 10, and it 
functions as a pixel electrode like said transparency electrode 8a. Since it has 
composition to which direct continuation of ITO which is the ingredient of 
transparency electrode 8a, and the aluminum which is the ingredient of a 
reflector 1 1 is not carried out like the above-mentioned operation gestalt 1 in this 
operation gestalt, in Field B, it becomes possible in the field A of another side for 



electric corrosion etc. not to fear the electrical installation of TFT(s) and these 
ingredients, and to perform it certainly, having the high transparency 
effectiveness of a back light light according the high light reflex effectiveness of 
the ambient light by aluminum to ITO. 

[0069] In addition, although this operation gestalt has indicated the electric 
corrosion reaction of ITO and aluminum, this invention is not applied only to this 
combination, and if it is used to the combination of the ingredient of a different 
kind which has mutually different electrode potential which an electric corrosion 
reaction tends to produce, it is effective. 

[0070] The manufacture approach of the active-matrix substrate of this operation 
gestalt is explained to below. It is the same as that of the above-mentioned 
operation gestalt 1 till the place which carries out patterning of the one island of 
the semi-conductor layer 5 of TFT7, and the semi-conductor contact layers 6a 
and 6b. 

[0071] Next, the electric conduction film is formed, patterning is carried out to a 
desired configuration using a photolithography technique, and source wiring 9a, 
source electrode 9b, drain electrode 9c, and 9d of metal layers for connection are 
formed. With this operation gestalt, Cr system ingredient was used as electric 
conduction film. However, other ingredients which have conductivity, such as 
aluminum. Mo, Ta, W, Cu, and Ti, as this ingredient are sufficient. 
[0072] Then, the same transparency electrode 8a as the above-mentioned 
operation gestalt 1 is formed. At this time, it considered as the structure of putting 
transparency electrode 8a on the upper part of 9d of metal layers for connection 
in part. Even if it is not this structure, the 9d of a part of above-mentioned metal 
layers for connection may be put on a part of transparency electrode 8a. In 
addition, ITO was used as transparency electrode 8a also with this operation 
gestalt. 

[0073] At this time, source wiring 9a, source electrode 9b, drain electrode 9c, and 
9d of metal layers for connection may be formed in the upper layer of 
transparency electrode 8a. 



[0074] Next, a reflector 1 1 is formed, after forming an interlayer insulation film 10 
by the same approach as the above-mentioned operation gestalt 1 and 
puncturing the interlayer insulation film 10 of the parts of a contact hole 13 and a 
transparency field (field A), aluminum was used as an ingredient of a reflector 1 1 
also with this operation gestalt. 

[0075] As explained above, in this operation gestalt, direct continuation of the 
ITO as transparency electrode 8a cannot be carried out as a reflector 1 1 , and 
generating of the defect by the electric corrosion of aluminum and ITO in the 
contact section can be suppressed especially in dependability. Since this metal 
layer for connection can be formed with the ingredient of the source electrode of 
TFT, it can simplify that manufacture. 

[0076] (Operation gestalt 3) This operation gestalt explains the another 
manufacture approach of the liquid crystal display panel of the above-mentioned 
operation gestalt 2 based on a drawing. 

[0077] Drawing 6 (a) - (c) is a sectional view for explaining the manufacture 
approach of the liquid crystal display panel of this operation gestalt, and is 
equivalent to the B-B cross section of drawing 5 . In addition, although 
explanation was omitted, the process before forming an interlayer insulation film 
in this operation gestalt should be performed according to the approach 
explained with the above-mentioned operation gestalt 2. 
[0078] It explains below at a detail. First, after forming an interlayer insulation film 
10 by the same approach as the above-mentioned operation gestalt 2, as shown 
in drawing 6 (a), the interlayer insulation film 10 of contact hole 13 field is deleted 
using a photolithography technique. At this time, the concavo-convex section 15 
for scattering incident light is formed in interlayer insulation film 10 front face of 
the part which forms a reflector 1 1 in the same process like the above-mentioned 
operation gestalt 1. In addition, unlike the above-mentioned operation gestalt, the 
interlayer insulation film 10 of the part used as Field A is not deleted. 
[0079] And aluminum for reflector 1 1 or aluminum system alloy film is formed in 
the upper layer. With this operation gestalt, the organic resin of a monolayer was 



used as an interlayer insulation film 10. IHowever, an interlayer insulation film 10 
may be a cascade screen which consists of different two or more ingredients. 
Moreover, surface irregularity may not be formed as long as it is unnecessary. 
[0080] Next, as shown in drawing 6 (b), patterning of the above aluminum is 
carried out with a photolithography technique, and a reflector 1 1 Is formed. 
[0081] Then, as shown In drawing 6 (c), all or some of wrap Interlayer insulation 
film 10 is removed for a transparency field (field A). 

[0082] In the liquid crystal display panel of this operation gestalt which performs a 
transparency mold display and a reflective mold display simultaneously by the 
above The structure where direct continuation of aluminum as a reflector 1 1 and 
ITO as transparency electrode 8a is not performed Is taken. When generating of 
the defect by the electric corrosion of aluminum and ITO in the contact section 
can be suppressed in dependability and ITO of transparency electrode 8a is not 
exposed in a production process at the time of the processing process of 
aluminum of a reflector ingredient The liquid crystal display panel which can 
control the electric corrosion reaction of aluminum and ITO under manufacture 
can be manufactured. 

[0083] (Operation gestalt 4) The manufacture approach of the liquid crystal 
display panel of the operation gestalt 4 of this invention is explained to below 
based on a drawing. The process at which the liquid crystal display panel of this 
operation gestalt punctures the formation sequence of transparency electrode 8a 
as a pixel electrode and drain electrode 9c of TFT7 and an interlayer insulation 
film 10 is different from the above-mentioned operation gestalten 2 and 3. 
[0084] Drawing 7 (a) - (c) is a sectional view for explaining the manufacture 
approach of the liquid crystal display panel of this operation gestalt, and Is 
equivalent to the B-B cross section of drawing 5 . In addition, although 
explanation was omitted, the process before forming a semi-conductor contact 
layer in this operation gestalt should be performed according to the approach 
explained with the above-mentioned operation gestalten 1 and 2. 
[0085] It explains below at a detail. As shown In drawing 7 (a), after forming a 



semi-conductor contact layer, the light transmission nature electric conduction 
film is formed, and transparency electrode 8a is formed by carrying out patterning 
using a photolithography technique. With this operation gestalt, ITO was used as 
transparency electrode 8a. 

[0086] Next, the electric conduction film is formed and patterning of source wiring 
9a, source electrode 9b, drain electrode 9c, 9d of metal layers for connection, 
and the metal layer 9e for transparency fields is carried out using a 
photolithography technique. Source wiring 9c and source wiring 9a are 
connected electrically. Moreover, drain electrode 9c, 9d of metal layers for 
connection, and metal layer 9e for transparency fields are connected electrically 
mutually. With this operation gestalt, Ta system ingredient was used as the 
above-mentioned electric conduction film. However, other ingredients which have 
conductivity, such as aluminum, Cr, Mo, W, Cu, and Ti, as this ingredient are 
sufficient. 

[0087] Next, a semi-conductor contact layer is etched by using source electrode 
9b and drain electrode 9c as a mask, and TFT7 is formed by dividing into source 
side 6a and drain side 6b. 

[0088] Then, an interlayer insulation film 10 is formed and the interlayer 
insulation film 10 of the part corresponding to the transparency field A and the 
part of a contact hole 13 is punctured using a photolithography technique. At this 
time, the concavo-convex section 15 for scattering incident light is formed in 
interlayer insulation film 10 front face of the part which forms a reflector 11, And 
aluminum for reflector 1 1 or aluminum system alloy film is formed in the upper 
layer. In addition, with this operation gestalt, the organic resin of a monolayer 
was used as an interlayer insulation film 10. However, an interlayer insulation film 
may be a cascade screen of a different ingredient. Or irregularity may not be 
formed in a front face. 

[0089] As shown in drawing 7 (b), patterning of the above aluminum is carried out 

with a photolithography technique, and a reflector 11 is formed. 

[0090] Then, as shown in drawing 7 (c), all or a part of metal layer 9e which has 



covered the transparency field (field A) top is removed. It does not matter 
whether it is because clearance of metal layer 9e uses a photolithography 
technique at this time or carries out etching clearance, using a reflector 1 1 as a 
mask. Or etching formation may be carried out succeeding the time of etching 
formation of a reflector 1 1 . 

[0091] Above the liquid crystal display panel and its manufacture approach of this 
operation gestalt In order not to perform the reflector of aluminum, and direct 
continuation of transparency electrode 8a of ITO, Since generating of the defect 
by the electric corrosion of aluminum and ITO in the contact section can be 
suppressed about dependability and ITO of transparency electrode 8a is not 
exposed about a production process at the time of the processing process of 
aluminum of a reflector ingredient, It has the advantage that the electric corrosion 
reaction of aluminum and ITO under manufacture can be controlled. 
[0092] (Operation gestalt 5) The manufacture approach of the liquid crystal 
display panel of the operation gestalt 5 of this invention is explained to below 
based on a drawing. The liquid crystal display panel and its manufacture 
approach of this operation gestalt have the description in transparency electrode 
8a and the structure of TFT7, and the process that prepares an aperture in an 
interlayer insulation film 10, and are different from the above-mentioned 
operation gestalten 2 and 3 at this point. 

[0093] Drawing 8 (a) - (c) is a sectional view for explaining the manufacture 
approach of the liquid crystal display panel of this operation gestalt, and is 
equivalent to the B-B cross section of drawing 5 . In addition, although 
explanation was omitted, the process before forming a semi-conductor contact 
layer in this operation gestalt should be performed according to the approach 
explained with the above-mentioned operation gestalten 1 and 2. 
[0094] It explains below at a detail. As shown in drawing 8 (a), after forming a 
semi-conductor contact layer, the light transmission nature electric conduction 
film and a metal membrane are formed in succession, and patterning of the metal 
membrane is carried out, using a photolithography technique as source wiring 9a, 



source electrode 9b, drain electrode 9c, 9d of metal layers for reflector- 
transparency electrode connection, and metal layer 9for transparency fields e. 
Then, the lower layer light transmission nature electric conduction film is 
processed into said source wiring 9a, source electrode 9b, drain electrode 9c, 9d 
of metal layers for reflector-transparency electrode connection, and the same 
pattern as metal layer 9e for transparency fields, and transparency electrode 8a, 
source electrode 8b, drain electrode 8c, etc. are formed. 
[0095] That is, also when a certain poor open circuit has arisen in a part of one 
layer by making a source electrode, source wiring, and a drain electrode into the 
two-layer structure, since a normal signal spreads the layer of another side, it can 
be displayed normally. Moreover, with this operation gestalt, ITO was used as 
light transmission nature electric conduction film, and Ta system ingredient was 
used as a metal membrane. After removing the mask used when processing a 
metal membrane even if it carries out etching processing continuously with a 
metal membrane about processing of the light transmission nature electric 
conduction film at this time and, it does not matter even if it carries out etching 
processing of the light transmission nature electric conduction film using the 
pattern of a metal membrane. 

[0096] Next, a semi-conductor contact layer is etched by using the source 
electrodes 9b and 8b and the drain electrodes 9c and 8c as a mask, and TFT7 is 
formed by dividing into source side 6a and drain side 6b. 
[0097] Then, an interlayer insulation film 10 is formed and the parts of a 
transparency field (field A) and a contact hole 13 are punctured to an interlayer 
insulation film 10 using a photolithography technique. At this time, the concavo- 
convex section 15 for scattering incident light is formed in interlayer insulation 
film 10 front face of the part which forms a reflector 1 1 . And aluminum as a 
reflector 1 1 or aluminum system alloy film is formed in the upper layer. 
[0098] The organic resin of a monolayer was used for this interlayer insulation 
film with this operation gestalt. However, an interlayer insulation film may be a 
cascade screen of the ingredient with which plurality differs. Moreover, 



irregularity may not be formed in a front face. 

[0099] Next, as shown in drawing 8 (b), patterning of said aluminum or the 
aluminum system alloy film is carried out with a photolithography technique, and 
a reflector 1 1 is formed. 

[0100] Then, all or a part of metal layer 9e which has covered Field A top as 
shown in drawing 8 (c) is removed. At this time, you may carry out by a 
photolithography technique's performing clearance of metal layer 9e, or etching a 
reflector 1 1 as a mask. Furthermore, etching formation may be carried out 
succeeding the time of etching formation of a reflector 1 1 . 
[0101] Above the liquid crystal display panel and its manufacture approach of this 
operation gestalt In order not to perform the reflector of aluminum, and direct 
continuation of transparency electrode 8a of ITO, Since generating of the defect 
by the electric corrosion of aluminum and ITO in the contact section can be 
suppressed about dependability and ITO of transparency electrode 8a is not 
exposed about a production process at the time of the processing process of 
aluminum of a reflector ingredient, It has the advantage that the electric corrosion 
reaction of aluminum and ITO under manufacture can be controlled. Furthermore, 
since a pixel electrode is formed in the same process as other wiring, a 
production process can be simplified. 

[0102] In addition, in this operation gestalt, although the pixel electrode was 
formed at the same process as source wiring, a source electrode, and a drain 
electrode, it is not limited to this and you may form at the same process as gate 
wiring or a gate electrode, and as a pixel electrode, it is not a transparency 
electrode, and a reflector may be formed at the same process as other wiring. 
[0103] (Operation gestalt 6) The liquid crystal display panel and its manufacture 
approach of the operation gestalt 6 of this invention are explained to below based 
on a drawing. Moreover, in this operation gestalt, the structure and its 
manufacture approach of a terminal area are also explained about the liquid 
crystal display panel of the above-mentioned operation gestalt 6. 
[0104] The liquid crystal display panel and its manufacture approach of this 



operation gestalt are different from the above-mentioned operation gestalten 1-5 
in tliat a transparent electrode is prepared in a gate electrode and gate wiring, 
and this layer. 

[0105] Drawing 9 (a) - (c) is a sectional view for explaining the structure of the 
pixel section of the active-matrix substrate used for the liquid crystal display 
panel of this operation gestalt, and a liquid crystal panel terminal area. In addition, 
drawing 9 (a) is drawing showing the cross-section structure of the pixel section 
of the active-matrix substrate concerning this operation gestalt, and is equivalent 
to the B-B cross section of drawing 4 R> 4. Moreover, drawing 9 (b) is equivalent 
to the C-C cross section of drawing 10 , is drawing showing gate side edge child 
structure, and is [ drawing 9 (c) is drawing showing source side edge child 
structure, and ] equivalent to the D-D cross section of drawing 1010 . Moreover, 
drawing 10 is the outline plan of the liquid crystal panel of this invention here. 
[0106] Below, the configuration concerning the liquid crystal display panel of this 
operation gestalt is explained at a detail. In drawing 9 (a), the same TFT7 as the 
above-mentioned operation gestalt is formed on the insulating substrate 1. 
Moreover, transparency electrode 8a is prepared in this gate electrode 2 of TFT7 
and gate wiring (not shown), and this layer. Furthermore, drain electrode 9c of 
TFT7 is connected with lower layer transparency electrode 8a through another 
side and the contact hole 16 formed in gate dielectric film 4 while connecting with 
the upper reflector 1 1 through the contact hole 13 formed into the interlayer 
insulation film 10. 

[0107] When considering as the configuration which makes the transparency 
electrode and reflector which consist of a dissimilar metal mutually as pixel 
electrodes in the same pixel like this operation gestalt by this configuration For 
example, the problem which electric corrosion generates by the electrode 
potential between each metal can be protected from the processing process back 
of transparency electrode 8a by continuing covering with gate dielectric film 4 at 
least the part in which transparency electrode 8a was formed at least by the time 
the processing process of a reflector 1 1 was completed. 



[0108] Moreover, since it has the composition that the insulator layer (gate 
dielectric filnn 4 and interlayer insulation film 10) was prepared in the upper part 
of the terminal area formed simultaneously with the above-mentioned 
transparency electrode 8a similarly, also about the terminal area structure shown 
in drawing 9 (b) and (c) Since it is possible to cover a lower layer terminal area 
with at least more precise gate dielectric film until the processing process of the 
reflector 1 1 formed after formation of an interlayer insulation film is completed, 
generating of the electric corrosion between the reflector which is a dissimilar 
metal, and a terminal area can be prevented. 

[0109] It explains to below, referring to drawing 11 and 12 about the manufacture 
approach of the active-matrix substrate of drawing 9 (a). In addition, drawing 1 1 
and 12 are the sectional views for explaining the manufacture approach of the 
active-matrix substrate of drawing 9 (a). 

[0110] In drawing 11 (a), on the Insulating substrate 1, the electric conduction film 
which has permeability is formed and transparency electrode 8a is formed with a 
photolithography technique. With this operation gestalt, ITO was used as glass 
substrate and transparency electrode 8a as an Insulating substrate 1 . 
[01 1 1] Moreover, patterning of the gate electrode 2 and the gate wiring 3 Is 
carried out with a photolithography technique. With this operation gestalt, Ta 
system ingredient was used as a gate ingredient. However, you may be other 
ingredients which have conductivity, such as aluminum, Cr, Mo, W, Cu, and Ti, 
as a gate ingredient. 

[0112] In addition, in the above process, the sequence of the formation process 
of transparency electrode 8a and the formation process of the gate electrode 2 
and the gate wiring 3 can also be replaced. 

[0113] Next, In drawing 11 (b), continuation membrane formation of SiNx, an 
amorphous silicon, and the n+ mold amorphous silicon that doped P is carried 
out with a CVD method, respectively as gate dielectric film 4, the semi-conductor 
layer 5, and semi-conductor contact layers 6a and 6b, and patterning of the semi- 
conductor layer 5 and the semi-conductor contact layers 6a and 6b is carried out 



with a photolithography technique. 

[01 14] Furthermore, the contact hole 15 for connecting electrically to gate 
dielectric film 4 transparency electrode 8a and the drain electrode formed in 
behind is formed. In addition, the gate dielectric film 4 on the gate side edge child 
20 who shows drawing 9 (b) and (c), or the source side edge child 21 may be 
simultaneously removed at this time. 

[01 15] Then, as shown in drawing 1 1 (c), the electric conduction film Is formed 
and patterning of source wiring 9a, source electrode 9b, and the drain electrode 
9c is carried out with a photolithography technique. With this operation gestalt, Cr 
system ingredient was used as this electric conduction film. However, the 
ingredient which othen^/ise has conductivity, such as aluminum, Mo, Ta, W, Cu, 
and Ti, may be used. 

[01 16] Next, it divides into source side 6a and drain side 6b by etching the center 
section of the semi-conductor contact layers 6a and 6b by using source electrode 
9b and drain electrode 9c as a mask. TFT7 is completed according to the above 
process. 

[0117] Then, as shown in drawing 11 (d), an interlayer insulation film 10 is 
formed and a contact hole 13 is punctured to an interlayer insulation film 10 using 
a photolithography technique. However, about the interlayer insulation film 10 
corresponding to a transparency field (field A), it does not remove at this process, 
but after the back forms a reflector, it removes. 

[0118] Next, as shown in drawing 11 (e), the concavo-convex section 15 is 
formed in the front face of the interlayer insulation film 10 corresponding to Field 
B by the photolithography like a before process. 

[01 19] In addition, although the organic compound insulator was used as an 
interlayer insulation film 10 with this operation gestalt, you may be the cascade 
screen of not only this but a different ingredient. Moreover, irregularity may not 
necessarily be formed in the front face of an interlayer insulation film 10. 
[0120] Next, as shown in drawing 12 (a), the high electric conduction film of 
reflective effectiveness is formed as an ingredient of a reflector 1 1 . 



[0121] As furthermore shown in drawing 12 (b), patterning of the reflector 1 1 is 
carried out with a photolithography technique. The reflector 1 1 of the part which 
serves as Field A at least in a pixel shall be removed. 
[0122] Finally, as shown in drawing 12 (c), the interlayer insulation film 10 on 
transparency electrode 8a equivalent to Field A is removed. Furthermore, the 
part equivalent to Field A is removed also about gate dielectric film 4. 
[0123] In addition, if gate dielectric film 4 or an interlayer insulation film 10 is 
made to remain, in order to be anxious about a voltage drop arising and an 
electrical potential difference fully not being impressed to liquid crystal at this 
time, it is desirable to remove any insulator layer. Since a difference arises 
especially on the electrical potential difference impressed to the liquid crystal 
corresponding to Fields A and B when impressing an electrical potential 
difference to liquid crystal with transparency electrode 8a and the reflector 1 1 
which were electrically connected like this invention, it is not suitable. 
[0124] A active-matrix substrate is completed by the above approach. 
Furthermore, after applying the orientation film to this active-matrix substrate, if 
required, orientation processing will be performed, and the liquid crystal display 
panel of this invention is completed by enclosing liquid crystal between an above- 
mentioned opposite substrate, and lamination and a substrate. 
[0125] It explains referring to drawing 13 hereafter about the formation approach 
of a terminal area formed in the substrate periphery section. 
[0126] Drawing 13 is drawing for explaining the manufacture approach of the 
gate side terminal area concerning the liquid crystal display panel of this 
operation gestalt. In addition, about this terminal area, it is possible to form in the 
formation process and coincidence of the pixel section mentioned above. 
[0127] In drawing 13 (a), the transparence electric conduction film is formed as a 
gate side edge child 20 on the insulating substrate 1. In addition, a transparency 
electrode is formed in this process and coincidence in the pixel section. Then, a 
terminal 20 and the gate wiring 3 are electrically connected by forming the gate 
wiring 3 on a terminal 20 (it corresponds to the process of drawing 1 1 (a)). 



[0128] Next, in drawing 13 (b), gate dielectric film 4 is formed on the gate wiring 3 
and the gate side terminal area 20. In addition, clearance of the gate dielectric 
film 4 on a terminal 20 is not performed at this process, but it carries out at a next 
process (it corresponds to the process of drawing 1 1 (b)). 
[0129] Then, TFT is completed in the pixel section (it corresponds to the process 
of drawing 1 1 (c)). 

[0130] In drawing 13 (c), an interlayer insulation film 10 is formed on gate 
dielectric film 4 (it corresponds to the process of drawing 1 1 (d)). 
[0131] In drawing 13 (d), the electric conduction film which serves as a reflector 
1 1 on an interlayer insulation film 10 is formed (it corresponds to the process of 
drawing 12 (a)). 

[0132] In drawing 13 (e), the reflector 11 currently formed near the terminal area 
is removed. In addition, the reflector 1 1 currently formed to Field A in the pixel at 
this process and coincidence is removed (it corresponds to the process of 

drawing 12 (b)). 

[0133] In drawing 13 (f), the gate dielectric film 4 and the interlayer insulation film 
10 on a terminal 20 are removed. In addition, the gate dielectric film 4 and the 
interlayer insulation film 10 which are in .this process and coincidence to Field A 
within a pixel are removed (it corresponds to the process of drawing 12 (c)). 
[0134] As mentioned above, also not only in a pixel field but a terminal area, 
since a terminal 20 and the gate wiring 3 are covered with an insulating layer 
(gate dielectric film 4, interlayer insulation film 10) until the processing process of 
a reflector 11 is completed, it is possible to prevent that electric corrosion arises 
between the terminal 20 and the gate wiring 3 which are a dissimilar metal 
mutually, and a reflector 1 1 . 

[0135] In addition, although detailed explanation is omitted, also about the source 
terminal area shown in drawing 9 (c), it can form in the formation process and 
coincidence of the pixel section, and it is possible to prevent generating of 
electric corrosion like a gate terminal area. 

[0136] Moreover, in the pixel section, also when sequence of the process 



(process shown in drawing 1 1 (b)) wliich forms tfie process (process shown in 
drawing 11 (a)), the gate electrode 2, and the gate wiring 3 which form 
transparency electrode 8a is made into reverse, it is possible to prevent 
generating of electric corrosion effectively. 

[0137] The gate side edge child structure at this time is shown in drawing 14 (a), 
and source side edge child structure is shown in drawing 14 (b). In addition, also 
in which terminal area, the terminal has a gate ingredient which constitutes a 
gate electrode and gate wiring, and the two-layer structure which consists of 
transparence electric conduction film which constitutes the transparency 
electrode 8. Also in this case, since it can continue covering a terminal with gate 
dielectric film at least until the processing process of a reflector is completed, it is 
possible to prevent generating of electric corrosion effectively. 
[0138] (Operation gestalt 7) Even if it uses an approach as shown in drawing 15 
(a) - (c) as a process following drawing 1 1 (c) explained with the above- 
mentioned operation gestalt 6, it is possible to prevent electric corrosion 
effectively. This operation gestalt explains other manufacture approaches of the 
active-matrix substrate concerning the above-mentioned operation gestalt 6 to 
below. 

[0139] In drawing 15 (a), the interlayer insulation film of the part equivalent to 
Field A is removed at the same time it forms an interlayer insulation film 10 and 
punctures a contact hole 13 by the photolithography. Moreover, the concavo- 
convex section 15 is formed in interlayer insulation film 10 front face of the part 
equivalent to Field B. 

[0140] Next, as shown in drawing 15 (b), the electric conduction film is formed as 
a reflector 11 on an interlayer insulation film 10. 

[0141] Finally, as shown in drawing 15 (c), the reflector 11 currently formed in the 
part equivalent to Field A is removed. 

[0142] Since lower transparency electrode 8a is covered with gate dielectric film 
4 until the processing process of a reflector 1 1 is completed also according to 
this process, generating of the electric corrosion which is easy to produce when a 



reflector 1 1 and transparency electrode 8a are formed with a dissimilar metal is 
stopped. However, as an insulating layer which covers transparency electrode 8a 
with this process, since it becomes a chisel further, drawing 1 1 and the process 
shown in 12 of gate dielectric film 4 can prevent an electric corrosion reaction to 
validity more. 

[0143] moreover -- since according to this process the interlayer insulation film 
equivalent to formation, simultaneously Field A of a contact hole 13 is removed 
as shown in drawing 15 (a) - drawing 11 R> - as compared with the process 
shown in 1 and 12, it is possible to reduce a routing counter. 
[0144] 

[Effect of the Invention] Since it has the layer with high light transmission 
effectiveness to which the pixel electrode of each other was connected 
electrically, and the layer with high light reflex effectiveness in the same pixel 
field according to the liquid crystal display panel and its manufacture approach of 
this invention as explained to the detail above, as compared with the liquid 
crystal display panel using the conventional half mirror, an ambient light and the 
illumination light can be used without a loss, and the utilization effectiveness of 
**** can be raised markedly, since the ingredient be use an ingredient for 
reflective mold liquid crystal display panels with common all , such as aluminum , 
W , Cr(s) , and those alloys , or a transparency mold liquid crystal display panel 
can be use as a layer with high ITO be for example , transparent conductive film 
as a layer with high light transmission effectiveness , SnO 2 grade , and light 
reflex effectiveness , manufacture be easy and the liquid crystal display panel a. 
panel be dramatically stabilized in respect of a display property and dependability 
can be realize . 

[0145] Moreover, while both the technical problem which the conventional 
transparency mold liquid crystal display panel had that visibility falls by surface 
echo under the environment where an ambient light is bright, and the technical 
problem that display observation becomes difficult by panel brightness lowering 
under the environment where the ambient light which the conventional reflective 



mold liquid crystal display panel liad is dark were simultaneously cancelable, it 
became the outstanding thing which has any features. 

[0146] That is, in order for the liquid crystal display panel of this invention to use 
back light light like the conventional transparency mold liquid crystal display 
panel, irrespective of the reinforcement of an ambient light, the display 
recognition of it does not need to be attained and a reflective mold liquid crystal 
display panel does not need to control it by the bottom of the environment which 
can supply sufficient power source more precisely [ dispersion in the utilization 
effectiveness of the ambient light by dispersion in an above-mentioned reflection 
property ]. Since a layer with high light transmission effectiveness and a layer 
with high light reflex effectiveness contribute to a display complementary in the 
same pixel in an activity, no matter an ambient light may be what brightness, an 
image is displayed vividly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view for explaining the liquid crystal display panel of this 
invention operation gestalt 1. 



[Drawing 2] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 1. 

[Drawing 3] It is a sectional view for explaining the manufacture approach of the 
liquid crystal display panel of this invention operation gestalt 1 . 
[Drawing 4] It is a top view for explaining the liquid crystal display panel of this 
invention operation gestalt 2. 

[Drawing 5] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 2. 

[Drawing 6] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 3. 

[Drawing 7] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 4. 

[Drawing 8] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 5. 

[Drawing 9] It is a sectional view for explaining the liquid crystal display panel of 
this invention operation gestalt 6, 

[Drawing 1 0] It is the outline top view of the liquid crystal display panel of this 
invention. 

[Drawing 1 1] It is a sectional view for explaining the manufacture approach of the 

liquid crystal display panel of this invention operation gestalt 6. 

[Drawing 12] It is a sectional view for explaining the manufacture approach of the 

liquid crystal display panel of this invention operation gestalt 6. 

[Drawing 13] It is a sectional view for explaining the manufacture approach of the 

gate side terminal area of the liquid crystal display panel of this invention 

operation gestalt 6. 

[Drawing 14] It is a sectional view for explaining another terminal area structure 

of the liquid crystal display panel of this invention operation gestalt 6. 

[Drawing 15] It is a sectional view for explaining the manufacture approach of the 

liquid crystal display panel of this invention operation gestalt 7, 

[Drawing 16] It is a sectional view for explaining the conventional liquid crystal 



display panel. 
[Description of Notations] 

1 Insulating Substrate 

2 Gate Electrode 

3 Gate Wiring 

4 Gate Dielectric Film 

5 Semi-conductor Layer 

6a Semi-conductor contact layer (source electrode side) 
6b Semi-conductor contact layer (drain electrode side) 
7 TFT 

8a Transparency electrode 

8b Source electrode (transparency electrode material) 
8c Drain electrode (transparency electrode material) 
9a Source wiring 
9b Source electrode 
9c Drain electrode 

9d (for reflector-transparency electrode connection) Metal layer 
9e The metal layer for transparency fields 

10 Interlayer Insulation Film 

11 Reflector 

12 Metal Layer 

13 Drain Contact Hole 

15 Concavo-convex Section 

20 Terminal (Gate Wiring Side) 

21 Terminal (Source Wiring Side) 
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